A comprehensive survey on aquatic and semiaquatic bugs (Heteroptera: Nepomorpha and Gerromorpha) of three Greek holiday islands, Rhodes, Crete and Corfu, was conducted from 2007 to 2010 at 237 localities. In this paper, hundreds of detailed records for 30 taxa in nine families are given. The occurrences of Rhagovelia infernalis africana Lundblad, 1936 and Velia mariae Tamanini, 1971 are confirmed and recorded for the first time from Europe sensu stricto. Additionally, some notes on morphology, taxonomy and distribution of the European species of Rhagovelia and Velia are also given, Velia mariae is recorded for the first time not only from several Greek islands, but from continental Greece and Bulgaria as well. Gerris asper (Fieber, 1860), a common European species, was also found for the first time in Greece. Furthermore, new occurrence data are given for endemic taxa; Sigara nigrolineata mendax Heiss & Jansson, 1986 and Velia rhadamantha rhadamantha Hoberlandt, 1941 (whose distribution is restricted to Crete and small adjacent islands) are very common throughout Crete, whereas Ilyocoris cimicoides jonicus (Lindberg, 1922) apparently is rare in Corfu.
Introduction
Although the Mediterranean Basin is considered as a biodiversity hotspot (Myers et al. 2000) , our knowledge on the Heteroptera fauna of Greece, as a part of the eastern Mediterranean and southern Balkan area, is limited in part because of the lack of taxonomic specialists and the relatively late beginning of taxonomic studies (Josifov & Simov 2006) .
Among Heteroptera, members of the infraorders Gerromorpha and Nepomorpha are considered to be true aquatic species (Polhemus & Polhemus 2008) . In these infraorders, 55 (plus one doubtful) species belonging to 12 families are known to occur in Greece on the basis of the Catalogue of Palaearctic Heteroptera and the Fauna Europaea Database (Andersen 1995 , Polhemus et al. 1995 , Aukema 2013 . However, in these works only a few species are mentioned from the Greek islands separately that focus on endemic taxa (e.g. Sigara nigrolineata mendax Heiss & Jansson, Ilyocoris cimicoides jonicus Lindberg) or species with restricted geographical distribution (e.g. Velia rhadamantha Hoberlandt). Accordingly, the aquatic Heteroptera fauna of the Greek islands is poorly known and documented. municipalities (abbreviated as "M."), their coordinates (datum: WGS84), date of collection and the number of captured specimens are given, respectively. In some cases, where the identification of the females is problematic, the sexes of collected insects are indicated with gender symbols. For species of Velia, wing development status is given as follows: apt. = apterous, mpt. = macropterous. The bold numbers in the beginning of names of each locality refer to those in Fig. 1 as well as to the complete list of collecting sites published in Csabai et al. (2017) . In case of the recently collected material, the collectors are indicated as follows: L1: Zoltán Csabai, András Kálmán, Zoltán Kálmán, Nándor Soós; L2: Zoltán Csabai, András Kálmán, Zsuzsanna Pap, Nándor Soós; L3: Zoltán Csabai, Arnold Móra, Zsuzsanna Pap, Nándor Soós; L4: Zoltán Csabai, András Kálmán, Zoltán Kálmán, Zsuzsanna Pap. In the cases of listing additional material from different collections, the full names of collectors are given. Nomenclature follows the Palaearctic Catalogue (Andersen 1995 , Polhemus et al. 1995 .
Results
Altogether, 1111 specimens belonging to 30 taxa of nine families were collected from the three islands (Table 1) . Almost the half of the specimens (511) belonged to Veliidae, while only three, five, nine and 13 specimens of Naucoridae, Micronectidae, Pleidae and Hebridae were caught, respectively. The most species belonged to Corixidae (7), Gerridae (7) and Veliidae (7) followed by Notonectidae (4). Only one representative of Hydrometridae (in all the three islands), Micronectidae (only in Rhodes), Naucoridae and Hebridae (both only in Corfu), and Pleidae (in Crete and Corfu) were collected; the latter has only a single species in Europe. The most specimens were collected in Crete (495), followed by Rhodes (323) and Corfu (293) . The numbers of species were higher in Corfu and Crete (17 each), and fewer in Rhodes (11) (see Table 1 for more details). Corixidae  22  3  125  5  6  2  153  7   Micronectidae  5  1  ----5  1   Notonectidae  45  1  51  3  73  4  169  4   Pleidae  --21  1  9  1  30  1   Naucoridae  ----3  1  3  1   Hebridae  ----13  1  13  1   Veliidae  212  4  231  3  68  3  511  7   Gerridae  11  2  54  4  50  4  115  7   Hydrometridae  28  1  13  1  71  1  112  1   Total  323  11  495  17  293  17  1111  30 FIGURE 1. Sampling sites in Greek Islands. A: Corfu, B: Crete, C: Rhodes. Numbers refer to the site codes given at each locality data and tabulated with details in Csabai et al. (2017) . In case of overlapping sites, some of the numbers are hidden. 
Naucoridae
Ilyocoris cimicoides jonicus (Lindberg, 1922) Material examined. CORFU: M. of Paleokastriton: 219 Poulades, pond, 39°39'49"N 19°46'49"E, 27.iv.2010, 2, L4; 220 Poulades, pond with open water, 39°39'56"N 19°46'46"E, 27.iv.2010 39°43'05"N 19°40'53"E, 26.iv.2010, 5, L4; 181 Kopsohilades, River Fonisa, 39°45'18"N 19°43'48"E, 22.iv.2010, 2, L4; M. of Esperion: 183 Gousades, stream, 39°46'13"N 19°42'01"E, 22.iv.2010, 2, L4; 184 Karousades: stream, 39°47'11"N 19°45'55"E, 23.iv.2010, 6, L4; 185 Kavallouri, stream, 39°46'39"N 19°45'58"E, 23.iv.2010, 3, L4; 186 Kounavades, stream, 39°45'28"N 19°41'31"E, 22.iv.2010, 6, L4; 188 Valanio, stream 1, 39°44'25"N 19°44'39"E, 22.iv.2010, 5, L4; 189 Valanio, stream 2, 39°44'24"N 19°44'37"E, 22.iv.2010 19°51'44"E, 29.iv.2010, 3, L4; 227 Kombitsi, stream 2, 39°36'31"N 19°51'43"E, 29.iv.2010, 1, L4 39°47'11"N 19°45'55"E, 23.iv.2010, 2, L4; 185 Kavallouri, stream, 39°46'39"N 19°45'58"E, 23.iv.2010, 1, L4; 186 Kounavades, stream, 39°45'28"N 19°41'31"E, 22.iv.2010, 3, L4; 188 Valanio, stream 1, 39°44'25"N 19°44'39"E, 22.iv.2010, 1, L4; M. of Korission: 199 Perivoli, stream 1, 39°25'15"N 20°00'04"E, 01.v.2010, 2, L4; 202 Roumanades: pool, dry streambed, 39°26'50"N 19°58'53"E, 30.iv.2010, 1, L4; M. of Lefkimeon: 206 Kritika, stream, 39°24'10"N 20°03'21"E, 01.v.2010, 2, L4; 207 Lefkimmi, stream, 39°24'26"N 20°04'04"E, 01.v.2010, 2, L4; 209 Vitalades, stream, 39°24'13"N 20°01'44"E, 01.v.2010, 7, L4; '37"N 19°39'59"E, 22.iv.2010, 9, L4; 180 Arillas, stream, mouth, 39°44'32"N 19°38'57"E, 23.iv.2010, 3, L4; 181 Kopsohilades, River Fonisa, 39°45'18"N 19°43'48"E, 22.iv.2010, 2, L4; M. of Esperion: 184 Karousades: stream, 39°47'11"N 19°45'55"E, 23.iv.2010, 1, L4; 185 Kavallouri, stream, 39°46'39"N 19°45'58"E, 23.iv.2010, 2, L4; 187 Livadi, River Fonisa, 39°46'37"N 19°43'02"E, 22.iv.2010, 2, L4; 188 Valanio, stream 1, 39°44'25"N 19°44'39"E, 22.iv.2010, 4, L4; 189 Valanio, stream 2, 39°44'24"N 19°44'37"E, 22.iv.2010 06.vii.1955, 3 (2♂♂ (apt.) 39°43'30"N 19°48'02"E, 25.iv.2010, 1, L4; M. of Paleokastriton: 218 Liapades, stream, 39°39'59"N 19°45'48"E, 26.iv.2010, 2, L4; M. of Parelion: 222 Afra, stream, 39°37'30"N 19°50'45"E, 27.iv.2010, 4, L4; 225 Kokkini, stream, 39°36'32"N 19°48'44"E, 28.iv.2010, 1, L4; 226 Kombitsi, stream 1, 39°36'30"N 19°51'44"E, 29.iv.2010 , 2, L4; M. of Thinalion: 231 Klimatia, stream 2, 39°44'14"N 19°47'07"E, 25.iv.2010, 2, L4.
Comments. Probably all of the listed macropterous females and nymphs collected from Crete belongs to V. rhadamantha rhadamantha, from Corfu to V. pelagonensis, and from Rhodes to V. mariae. Although V. affinis filippii also occurs in all three islands, it is much less common compared to the other three species.
Discussion
Most of the collected species are widely distributed in Europe and have been known from Greece as well (Andersen 1995; Polhemus et al. 1995; Aukema 2013; Aukema et al. 2013) . The most frequently captured species in the islands were Notonecta maculata and Hydrometra stagnorum, which are common in Greece and throughout most of Europe. Surprisingly, the latter two species were not collected in Corfu, which is the closest island to the Greek mainland. Notwithstanding, on the basis of their geographical distribution and ecological requirements, we can assume that these species also occur in Corfu.
The first confirmed records from Greece are given in this paper for three taxa, Gerris asper, Rhagovelia infernalis africana and Velia mariae. The occurrence of the latter two taxa is confirmed for the first time from Europe sensu stricto (=excluding Cyprus, which belongs to Asia biogeographically).
Small water striders of the genus Rhagovelia are nearly ubiquitous and common in tropical streams throughout the world including parts of the Old World (Africa and Madagascar, Asia and the Indo-Pacific region) and Australia (e.g., Polhemus & Polhemus 1988 , Polhemus 1990 , Lansbury 1993 , Polhemus & Andersen 2015 as well as the Neotropics where the greatest diversity and immense number of described Rhagovelia species can be found (e.g., Padilla-Gil & Moreira 2013 , Floriano & Moreira 2015 , Moreira 2015 , Padilla-Gil 2015 . Some Old World species occur outside of the tropical zone and reach northern Africa and Europe, and they are apparently rare in the temperate zone.
Rhagovelia nigricans (Burmeister) was long regarded as the only western Palaearctic species of Rhagovelia (Europe, North Africa and Asia Minor). Among the two known Palaearctic subspecies, R. nigricans maderensis Poisson occurs only in Madeira (biogeographically North Africa). The nominotypical R. nigricans nigricans is widely distributed in the tropical zone; furthermore, it has been reported from North Africa (Egypt, Morocco, Tunisia) and Asia Minor (Saudi Arabia, Jordan, Lebanon, Syria, Yemen) including Asian Turkey and Cyprus (Andersen 1995 , Fent et al. 2011 , Dursun 2012 . In Europe, it is known only from Spain (Baena et al. 1994) . Most of the old and several new records were considered automatically as R. nigricans nigricans, despite the facts that Baena et al. (1994) described an endemic species from Tunisia (R. tozeur Baena, Nieser & Gallardo) and Nieser (1995) recorded R. infernalis africana from Israel based on old museum specimens. Rhagovelia tozeur can be distinguished from the others using external features; however, R. nigricans and R. infernalis are hardly distinguishable from each other, and it is possible only by investigating the male genital sclerites (see more details below). Thus, many former records of R. nigricans nigricans are dubious and their revision is necessary. Fent et al. (2011) with the help of N. Nieser revealed that some old voucher specimens from Cyprus and Israel belong to R. infernalis africana, and Dursun (2012) verified the record of R. nigricans nigricans from Anatolia, Turkey, also based on an old museum specimen. To determine the distribution of these two species, more data are needed, although it seems that they might be parapatric and both taxa could have been expected to occur in Greece as well. Fent et al. (2011) also mentioned specimens of Rhagovelia from Rhodes that appeared to be R. infernalis africana, although reliable identification to species-level was not possible because only three females were collected.
During the first identification of our male specimen of Rhagovelia from Rhodes, we also overlooked Lundblad's (1936) and Nieser's (1995) papers about R. infernalis africana and it was misidentified as R. nigricans nigricans. Later, Aukema et al. (2013) in the Supplement Band of the Palaearctic Catalogue mentioned this subspecies from Rhodes based on our unpublished erroneous record (with note "Csabai!"). When we realised that two very similar species can occur in the region, with the help of N. Nieser and P.-p. Chen, we redetermined the specimen from Rhodes to be clearly R. infernalis africana. Because these two species are very similar externally, identification of females can not be performed without doubt, and the shape of the lateral sclerite of the endosoma (Figs. 2-5) is the only reliable characteristic in separation of the males (Lundblad 1936 , Nieser 1995 . Lundblad (1936) illustrated the schematic contour of lateral sclerites of both species (see Figs. 2 & 4) . Although schematization is a standard and common practice to visualise important species-specific details, sometimes it can be misleading, as partly shown in our case due to the real solid shape of the lateral sclerite. As an analogy, the lateral sclerite can be imagined as a hill-shape formation, which has a wider foothill region at the medial base (Fig. 5, broken line) , and a tapered summit ridge on the lateral top (Fig. 5, continuous line) . Although Lundblad (1936) illustrated the lateral sclerite on 'the halfway up the slope', as a combination of the two extremities, there is no doubt that our male specimen belongs to R. infernalis africana based on the general rectangular shape and on straight and angled edges of the sclerite. (Nieser & Moubayed 1986) , Cyprus, Syria, Yemen (Andersen 1995) . NORTH AFRICA: Egypt, Morocco (Andersen 1995) .
R. infernalis africana: EUROPE: Greece (Rhodes) (this paper). ASIA: Cyprus (Fent et al. 2011) , Israel (Nieser 1995) .
The taxonomy of the genus Velia Latreille was confused until Tamanini's (1947) revision. Various species were misidentified based on simple external features or highly variable characters (cf. Tamanini 1947 , Berchi & Kment 2015 . Thus, Velia rhadamantha rhadamantha was described by Hoberlandt (1941) based on material collected from Crete, and redescribed by Tamanini (1947) based on material from the type locality and from Gavdos Island, which is close to Crete. Later, Tamanini (1959) recorded the species from Strandzha Mountains, in southeastern Bulgaria. Tamanini (1970 Tamanini ( , 1971 ) described Velia mariae (nomen novum for V. helenae) from Düzce, Turkey; this species is closely related to V. rhadamantha and has the following distinguishing characteristics: darker color and eyes more convex; male with the distal apophyses of the last connexival segment shorter and with the superior edge curved, the 9 th tergum and genital capsule are larger, lateral and ventral sclerites of the endophallus have different shapes (Figs. 6 & 7) ; the female has the pronotum less globular, the 7 th tergum distal edge is more convex, and the 9 th tergum nearly round (Tamanini 1970) . High variability exists in most of the characters listed above; thus, the structure of the male genitalia and the shape of the endosomal sclerites are the most reliable diagnostic characters (Figs. 6 & 7) . Differences between V. rhadamantha rhadamantha and V. mariae are also confirmed by molecular data, therefore validating these as two species (Berchi et al., unpublished data).
FIGURES 6-7. Shape of endosoma with lateral (left) and ventral (right) sclerites in dark grey. 6: Velia rhadamantha rhadamantha, modified after Tamanini (1947) . 7: Velia mariae, modified after Tamanini (1970) .
Until recently, V. mariae was known only from the type locality through Tamanini's (1970) record. Later, Samin et al. (2011) reported V. mariae from Iran, but this record needs verification . Our investigations have revealed that V. mariae is in fact distributed across the Balkan Peninsula, through northern and southeastern Bulgaria, Greece (mainland and islands), and Asian Turkey. Furthermore, by revisiting the material of the NMNHS the individuals from Petrič and Strandzha Mountains (Bulgaria) identified by Tamanini as V. rhadamantha rhadamantha are in fact specimens of V. mariae. However, this is not surprising since the Strandzha Mountains are close (ca. 300 km) to Düzce (Turkey), the type locality of V. mariae. Moreover, Petrič' specimens were identified by Tamanini in 1959 (as indicated by labels "Velia rhadamantha Hob. / Tamanini det. 1959"), thus before the description of V. mariae (Tamanini 1970) . Zimmermann (1982) gave further records of V. rhadamantha from Crete, but either from Arta, Evia and Thessaloniki. Fent et al. (2011) reported V. rhadamantha rhadamantha from the European part of Turkey, from Sarpdere, which is very close to the Bulgarian-Turkish border and to the Strandzha Mountains (within 15 km). Therefore, although the specimens in Zimmermann (1982) and Fent et al. (2011) were not examined by us, they should be V. mariae (except those from Crete); however, all this material requires review. Although recently V. rhadamantha rhadamantha was considered a Ponto-Mediterranean element (Josifov 1999) , actually it seems to be endemic to Crete and some small adjacent islands (e.g., Gavdos). In contrast, V. mariae occurs widely in the Balkan Peninsula, including some major Greek islands such as Lefkada, Samos, Samothrace or Rhodes (see records above); however, this should be investigated through more detailed and broader sampling across this area (Fig. 8) .
In contrast to the taxa discussed above, Gerris asper is a common semiaquatic heteropteran in the continental part of Europe (but absent in Scandinavia and rare in Italy) and it also occurs in Asian Turkey and in the Near East (Andersen 1995; Fent et al. 2011; ; thus, its presence in Greece was expected. Since the species was found in both Crete and Corfu and has become known from the mainland (Fig.  8) , we presume that G. asper was simply overlooked from Greece and probably is widely distributed throughout the islands and mainland. Zimmermann (1982) and Fent et al. (2011) that probably refer to V. mariae. Blue triangles: Recently known and confirmed distribution records of V. rhadamantha rhadamantha, White cross: First locality of R. infernalis africana in Europe, Green stars: First localities of G. asper in Greece.
From faunistic and biogeographic points of view, the most valuable members of the Greek Heteroptera fauna are the endemic taxa (Josifov & Simov 2006) . However, among the aquatic taxa only two endemic subspecies were known from the investigated islands. Sigara nigrolineata mendax is limited to occur in some parts of the Greek archipelago, i.e. Crete and some adjacent islands (Heiss & Jansson 1986a, b; Jansson 1986) , and is common throughout Crete. Ilyocoris cimicoides jonicus was described from Corfu (Lindberg 1922) and was also found in the mainland, in Epirus, close to Corfu (ca. 90 km to the east), in Lake Ioannina (Zimmermann 1982) , although we had no further knowledge or published records of this subspecies. Ilyocoris cimicoides jonicus is geographically separated from the nominotypical subspecies, most probably by high ranges of the Pindus Mountains (Zimmermann 1982) . It is apparently rare in Corfu, and in 2010 it was only found in two small ponds very close to each other and within about 5 km to the locus typicus ("Valle die Ropa" = Ropa Valley, see also Lindberg 1922) . It is possible that the type specimens also originated from these ponds and the published name of the type locality indicates only the wider vicinity. Based on the results of this project, V. rhadamantha rhadamantha is the third endemic taxon (in the environs of Crete).
